Introduction
The Greenland or Northern collared lemming shows an atypical reproductive response to photoperiod compared with rodents from temperate latitudes. Although long daylength is stimulatory to gonadal growth in collared lemmings and many temperate zone rodents (Steinlechner and Niklowitz, 1992) , expression of this effect in the collared lemming requires prior exposure to short daylengths (Nagy el al, 1993a; Gower et al, 1997) . Unlike temperate zone rodents, collared lemmings mature slowly when raised in a chronic and unchanging long photoperiod. Maturation of long day-born lemmings can be enhanced by transfer to a short photoperiod, but the testicular mass attained under these circumstances is not maximal. These observations suggest that in collared lemmings photoperiod history has an important effect on maturation, and long days impart both stimulatory and inhibitory information.
The effect of photoperiod history on the reproductive response to daylength has been observed in other photoperiod-responsive animals. In some cases, the failure to respond to a given photoperiod as predicted has been termed refractoriness. Certain rodents become refractory to the inhibitory effect of short daylength on gonadal size, exhibit¬ ing spontaneous gonadal recrudescence after a given period of suppression (Zucker et al, 1980) . In contrast, certain bird species become refractory to the stimulatory effect of long daylength on gonadal size, showing spontaneous gonadal regression during long days (Nicholls el al, 1988) . In addition, sheep become refractory to the stimulatory effect of short days on reproductive function (Nicholls et al, 1988) . Although the term refractory has been widely used to describe these and other observations in which a change in response to a given photoperiodic regimen has occurred, use of this term does not imply physiological homology (Nicholls et al, 1988) .
Limited data suggest that collared lemmings, unlike other photoperiodic rodents, display refractoriness to the stimulatory effect of long days on the reproductive system. Nagy (1993) reported (Gower et al, 1997) . This (Gower et al, 1996) , the hormone that transduces photoperiod information (Stetson and Watson-Whitmyre, 1984) ; and (ii) constant light (24 h light:0 h dark), a photoperiod that has been shown to inhibit melatonin production (Rudeen, 1977) (Maier and Feist, 1991) Fig. 2b ). (Gower et al, 1994) . Values are means + sem.
Discussion
The present experiments suggest that collared lemmings show spontaneous testicular regression following prolonged exposure to photostimulatory long daylength conditions. These data are the first to demonstrate spontaneous testicular regression in a rodent in response to a photoperiod that stimulates reproductive maturation. In addition, the results indicate that constant light, a regimen that does not allow daily melatonin production, has the same effects on testicular growth and maintenance in collared lemmings as a 22 h light:2 h dark photoperiod under which collared lemmings show a daily melatonin rhythm (Gower el al, 1996) .
At 10 weeks animals from the 22 h light:2 h dark and 24 h lighhO h dark groups photoperiods had testes of a size associ¬ ated with photostimulation (193 ± 33 mg) (Nagy el al, 1993a (Nagy et al, 1993a) , and animals housed in 4 h light:20 h dark had larger seminal vesicles than those housed in 22 h light:4 h dark (Mallory et al, 1986) . Transfer of animals raised in 22 h light:2 h dark to 4 h light:20 h dark (Maier and Feist, 1991) , 18 h lighhó h dark to 6 h light:18 h dark (Hasler et al, 1976) , or 16 h light:8 h dark to 8 h lighhló h dark (Nagy et al, 1993a ) had no effect on the rate of testicular maturation (compared with animals remaining in the original photoperiod (Maier and Feist, 1991; Nagy et al, 1993a) , or transferred to a longer photoperiod (Hasler et al, 1976) (Gower et al, 1993) . The moult to white pelage that occurs in response to a decrease in photoperiod is associated with a decrease in prolactin (Nagy et al, 1993b (Hoffmann, 1973 (Hoffmann, , 1978 
